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CLAIMS 

A memory subsystem, comprising: 
a nrst^Hnemory array segmented into a plurality of memory sub-arrays, a 
number of which are functibfi^l, each of the functional memory sub-arrays being assigned to a 
respective block of memory and sa^^feulty memory sub-arrays being left unassigned; and 

a memory controller po^p^ed to receive memory access requests to a block of 
memory to which a functional memory sub-^^ from the first memory array is assigned and 
further coupled to the first memory array to accessH^e functional memory sub-array assigned 
to the requested block of memory. 

The memory subsystem of claim 1 wherein the first memory array 
comprises an emli^ded memory array. 




3. 'Kie memory subsystem of claim 2 wherein the first memory controller 
includes a register to sto^ a pointer value for each of the functional memory sub-arrays 
indicative of the block of memory to which a respective functional memory sub-array is 
assigned. 



4. The memory subsystem of claim 1 further comprising: 
a second memory array segmented into a plurality of memory sub-arrays, a 
number of which are functional, each of\he functional memory sub-arrays of the second 
memory array assigned to a respective blockW memory and any faulty memory sub-arrays 
left unassigned; 

a second memory controller coupledao receive memory access requests to a 
block of memory to which a functional memory subWay of the second memory array is 
assigned and further coupled to the second memory army to access the functional memory 
sub-array assigned to the requested block of memory; and \ 

a memory bus controller coupled between the first and second memory 
controllers to pass a memory access request from one memoX controller to the other in 



\ 
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resp^se to receiving a memory access request to access a memory location within the 
memo^iarray coupled to the other memory controller. 




The memory subsystem of claim 2 wherein the first and second 
memory controU^^^tore a value indicative of the number of functional sub-arrays in the first 
memory array a secon^memory array, respectively. 

6. The ra^ory subsystem of claim 2 wherein the first and second 
memory controllers fiirther store^tart and size value for the first and second memory array, 
respectively, the start and size valuesS^efining the addressable memory area of the respective 
memory array. 



7. The memory subsystem oMaim 6 wherein the start value stored by the 
second memory controller is the sum of the start ^fc^ue and the size value stored by the first 
memory controller. 



A memory subsystem receiving memory access requests, the memory 

subsystem c6nlprising^ 

a first mem^^v^ay segmented into a plurality of memory sub-arrays, a 

number of which are fimctional; 

a first register to store poiiijf^^alues directing access to each fimctional sub- 
array; and 

a first memory controller coupled to ^is^first memory array and the first 
register to consult the pointer values and determine which Wh^ional memory sub-arrays to 
access in response to receiving the memory access requests. 



9. Tlie^Tfteiqory subsystem of claim 8 wherein the first memory array 
comprises an embedded memory. 
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\o. The memory subsystem of claim 8, further comprising: 
a second memory array segmented into a plurality of memory sub-arrays, a 
number of which are^functional; 

a secoM register to store second pointer values directing access to each 
functional sub-array of the second memory array, 

a second rnemory controller coupled to the second memory array and the 
second register to consult th^ pointer values and determine which of the memory sub-arrays 
of the second memory array toy^ access in response to receiving the memory access requests; 
and 

a memory controller bus coupled between the first and second memory 
controllers to pass the memory access request to the other memory controller when the 
memory access request is to a memory location in the other memory array. 



11. The memory subsystem of claim 10 wherein the first and second 
registers further store a value indicative of\he number of fimctional sub-arrays in the first 
memory array a second memory array, respectively. 

12. The memory subsystem ok claim 10 wherein the first and second 
registers further store a start and size value foiy^ the first and second memory array, 
respectively, the start and size values defining the ad^essable memory area of the respective 
memory arrays. 

13. The memory subsystem of claim 12Wherein the start value stored by 
the second register is the sum of the start value and the size vMue stored by the first register. 



T^>N.^A memory subsystem, comprising: 

a memorylJ^y-^ggnerfted into a plurality of memory sub-arrays; and 
a memory controller c^ip|€^Ho access the memory array and having a register 
including a plurality of data fields, the data fielSss^ring a pointer value indicative of which 
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memory sub-arra^^^ functional and which memory sub-arrays to access in response to the 
memory controller rec^'Sg a memory access request. 

The memory subsystem of claim 14 wherein the memory array 
composes an emljedded memory array fabricated on a semiconductor substrate with the 
memory controller. 




16. Tl\memory subsystem of claim 14, further comprising: 
a second memory array segmented into a plurality of memory sub-arrays; 
a second memory controller coupled to access the second memory array and 
aving a register including a plurality of data fields, the data fields of the second memory 
controller storing a pointer value\ndicative of which memory sub-arrays of the second 
memory array are functional and whic\to access in response to the second memory controller 
receiving a memory access request; and 

a memory controller bus copied between the memory controller and the 
second memory controller on which the mern^ry access request may be passed from one 
memory controller to the other. 



17. The memory subsystem of claimUe wherein the second memory array 
is an embedded memory fabricated on the same semiconductor substrate as the memory array. 

18. The memory subsystem of claim 14 wher^ the register of the memory 
controller further includes a memory valid field storing a value im^icative of the number of 
functional memory sub-arrays of the plurality of memory sub-arrays. 



A graphics processing system, comprising: 
a buslitt^face for coupling to a system bus; 

a graphics probe&sor coupled to the bus interface to process graphics data; 
address and dat|c^si5^coupled to the graphics processor to transfer address 
and graphics data to an from the graphics ] 
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di^lay logic coupled to the data bus to drive a display; 

a m^K)ry request bus coupled to the graphics processor to transfer memory 
and access requests; and^ 

a memory sub^^tem coupled to the memory request bus to receive and service 
memory access requests, the me^lory subsystem comprising: 

a first memoW array segmented into a plurality of memory sub-arrays, 
a number of which are functional, eacm<jf the functional memory sub-arrays being assigned to 
a respective block of memory and any fap^memory sub-arrays being left unassigned; and 

a memory controller coupled to receive memory access requests to a 
block of memory to which a functional memoi^ub-array fi-om the first memory array is 
assigned and further coupled to the first memory air^to access the functional memory sub- 
array assigned to the requested block of memory. 



array composes 



The graphics processing system of claim 19 wherein the first memory 
ibedded memory array. 




21. The^aphics processing system of claim 20 wherein the first memory 
controller of the memory subsystem includes a register to store a pointer value for each of the 
functional memory sub-arrays mdicative of the block of memory to which a respective 
functional memory sub-array is assigned. 



22. The graphics proce^'^ng system of claim 19 wherein the memory 
subsystem further comprises: 

a second memory array segmentecl\jnto a plurality of memory sub-arrays, a 
number of which are functional, each of the functional memory sub-arrays of the second 
memory array assigned to a respective block of memory^and any faulty memory sub-arrays 
left unassigned; 

a second memory controller coupled to receive^emory access requests to a 
block of memory to which a functional memory sub-array of this second memory array is 
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assigned and further coupled to the second memory array to access the functional memory 



X 



sub-£^rray assigned to the requested block of memory, and 

\ a memory bus controller coupled between the first and second memory 
controller to pass a memory access request from one memory controller to the other in 
response tXreceiving a memory access request to access a memory location within the 
memory array coupled to the other memory controller. 



23. ^^^^^ graphics processing system of claim 20 wherein the first and 
second memory controllers of the memory subsystem store a value indicative of the niunber 
of functional sub-arrays in the first memory array a second memory array, respectively. 

24. The graphics processing system of claim 20 wherein the first and 
second memory controllers of the mOTiory subsystem further store a start and size value for 
the first and second memory array, rca^^pectively, the start and size values defining the 
addressable memory area of the respective rr^mory array. 



25. The graphics processing ^stem of claim 24 wherein the start value 
stored by the second memory controller of the memof^subsystem is the sum of the start value 
and the size value stored by the first memory controUer.X 



A computer system, comprising: 



a system^ocessor; 

a system busfeem^led to the system processor; 
a system memory cotq^ed to the system bus; and 

a graphics processing s^t^a. coupled to the system bus, the graphics 
processing system comprising: rx^S. 

a bus interface for coupling to asy^em bus; 

a graphics processor coupled to the ot^ interface to process graphics 

data; 
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a^Wress and data busses coupled to the graphics processor to transfer 
address and graphics data an from the graphics processor; 

displayHpgic coupled to the data bus to drive a display; 

a memoty^equest bus coupled to the graphics processor to transfer 
memory and access requests; and \ 

a memory subsj^^OTi coupled to the memory request bus to receive and 
service memory access requests, the memonc subsystem comprising: 

a memory a^jp^^egmented into a plurality of memory sub- 
arrays; and 

a memory controUer^oupled to the memory request bus to 
receive memory access requests and further coupled ^i^ccess the memory array, the memory 
controller having a register including a plurality of data fields, the data fields storing a pointer 
value indicative of which memory sub-arrays are functionalWd which memory sub-arrays to 
access in response to the memory controller receiving memory access requests. 



The computer system of claim 26 wherein the memory array of the 
graphics processil^^ system comprises an embedded memory array fabricated on a 
semiconductor substramjw^ith the memory controller. 

28. The co^^uter system of claim 26 wherein the memory subsystem of 
the graphics processing system fiira^r comprises: 

a second memory array^gmented into a plurality of memory sub-arrays; 

a second memory controlW coupled to access the second memory array and 
having a register including a plurality of data fields, the data fields of the second memory 
controller storing a pointer value indicative oKwhich memory sub-arrays of the second 
memory array are fiinctional and which to access in r^ponse to the second memory controller 
receiving a memory access request; and 

a memory controller bus coupled. between^e memory controller and the 
second memory controller on which the memory access requ^t may be passed from one 
memory controller to the other. 
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29. \ The computer system of claim 28 wherein the second memory array of 
the memory subsysft^ comprises an embedded memory fabricated on the same 
semiconductor substrate a^^e memory array. 

30. The compu^t system of claim 26 wherein the register of the memory 
controller further includes a memory ^ihd field storing a value indicative of the number of 
fiinctional memory sub-arrays of the plural^j^^f memory sub-arrays. 

A method of accessing a memory array segmented into a plurality of 
memory sub-^a^s^at least one of the memory sub-arrays being functional, the method 
comprising: 

assigning eactKfiinctional memory sub-array of the memory array to a 
respective memory block and leaJi^^y faulty memory sub-arrays unassigned; and 

in response to receivingX^memory access request to access a particular 
memory block, accessing the memory sub-arra^*^igned to the particular memory block. 

}2. The method of claim 31 wherein assigning each functional memory 
sub-array compnl^s storing for each memory block a pointer value identifying the respective 
functional memory sil^^^array to which it is assigned. 

33. The rn^od of claim 32, further comprising storing a valid value 
indicative of the number of functiV^l memory sub-arrays. 

34. The method of clahp 31 wherein the memory array comprises an 
embedded memory array. 



3 5 . The method of claim 3 1 , further comprising: 

storing start address and size values defmm^ an addressable memory area of 
the memory array; 



ietermining from the start address and size values whether the particular 
memory block okthe memory access request is assigned to a memory sub-array within the 
addressable memoiy^ea of the memory array; and 



servicing the memory access request if the particular memory block is 
determined to be assign^ to a memory sub-array within the addressable memory area of the 
memory array, otherwise passing the memory access request to another memory controller for 
servicing. 

36. The methW of claim 35, further comprising storing second start 
address and size values defining an addressable memory area of a second memory array, the 
second start address value equal toVthe sum of the start address and size values of the 
addressable memory area of the memor^ array. 

^37^ A method of accessii^ an embedded memory array segmented into a 
plurality of memory sub-arrays, at least one qf the memory sub-arrays being functional, the 
method comprising: \ 

storing for each of a plurality of nWory blocks a pointer value identifying a 
functional memory sub-array assigned thereto; 

storing start address and size values de&iing an addressable memory area of 
the embedded memory array; 

in response to receiving a memory access^request to access a particular 
memory block, determining from the start address and sizeValues whether the particular 
memory block is assigned to a memory sub-array within the ad(kessable memory area of the 
embedded memory array; and 

accessing the memory sub-array identified by the poii^er value stored for the 

particular memory block if the particular memory block is determine\to be assigned to a 

\ 

memory sub-array within the addressable memory area of the embedded memory array, 
otherwise passing the memory access request to another memory controller f6r servicing. 
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38.x The method of claim 37, further comprising storing second start 
address and size valu^^efming an addressable memory area of a second embedded memory 
array, the second start ad^ia^ value equal to the sum of the start address and size values of 
the addressable memory area oftjje embedded memory array. 



39. The method of cidm 37, further comprising storing a valid value 
indicative of the number of function memoryWb-arrays of the memory array. 



